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Abstract

The load frequency controlILFC) of power system is one of important subjects in view of system operation and
control. That is, even though the rapid load disturbances are applied to the given power system, the stable and
reliable power should be supplied to the users, converging unconditionally and rapidly the frequency deviations and
the tie-line power flow ones of each area into allowable boundary limits. Nonetheless of such needs, if the internal
parameter perturbation and the sudden load variation are given, the unstable phenomena of power systems can be
often brought out because of the large frequency deviation and the unsuppressible power line one.

So, an optimal modulation controller for LFC of multi-area power system is designed by a recursive algorithm
that determines the state weighting matrix Q of a linear quadratic performance criterion. The optimal
modulation controller is based on optimal control and can obtain the exact dynamic response of the LFC of
multi-area power system in the time domain.

The performances of the resultant optimal modulation control, that is, the steady-state deviations of
frequency and tie-line power flow and the related dynamics, were investigated and analyzed in detail by being
applied to the LFC of multi-area power system in the perturbations of predetermined internal parameters.
Through the simulation results tried variously in this paper for disturbance of stepwise load changes, the
superiorities of the proposed optimal modulation controller in robustness and stability were proved.
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Table 1 System parameters

T, = 0.08 [s]

T = 03 [s]

D; = 0.00823 [p.u.MW/Hz]
M, = 0.1667 [p.u.MW .s/Hz]
R; = 24 [Hz/p.uMW]

Ty = 0.545 [p.u.MW/Hz]
Piemax = 0.1 [p.uMW]

P, = 2000 [MW]

8%y = 30 [deg]

ay = —P;/P;=—1

d
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Table 2 Elgenvalues of oscillation modes
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Table 3 Performance indices

e V Control Method

Damping

‘ Performance
i
indices Proposed PID ‘ ratie[%] i
s ey + N e I |
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Fig. 3 System dynamic response
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Table 4 Perf_ormance il}dices
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Fig. 4 System dynamic response
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Table 5 Performance indices

Performance ' Control Method

Damping
indices Proposed PID ratie[%]
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Fig. 5 System dynamic response
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